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(57) ABSTRACT

A multiple electronic control unit (ECU) diagnosing system
and a method thereof for a vehicle by which a diagnosis time
for an ECU can be shortened by using an Ethernet protocol
and a communication gateway. The multiple ECU diagnosing
system for the vehicle applies a multiple ECU diagnosing
algorithm of a one-to-n method which is more efficient than a
diagnosis algorithm of a one-to-one method between diag-
nostic equipment. ECUs for the vehicle are connected
through various communication networks (K-Line, CAN,
LIN, FlexRay, and MOST) by using a communication gate-
way transferring messages and signals between the ECUs,
thus significantly shortening a diagnosis time for the ECUs
and acquiring a large amount of diagnosis information at the
same time.
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MULTIPLE ELECTRONIC CONTROL UNIT
DIAGNOSING SYSTEM AND METHOD FOR
VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims under 35 U.S.C. §119(a) the ben-
efitof Korean Patent Application No. 10-2013-0065088, filed
on Jun. 7, 2013, the entire contents of which are incorporated
herein by reference.

TECHNICAL FIELD

The present disclosure relates to a multiple electronic con-
trol unit (ECU) diagnosing system and method for a vehicle.
More particularly, the present disclosure relates to a multiple
ECU diagnosing system for a vehicle by which a diagnosis
time for an ECU can be shortened by using an Ethernet
protocol and a communication gateway, and a multiple ECU
diagnosing method for the same.

BACKGROUND

A plurality of electronic control units (ECUs) in a vehicle
are configured to control various electric components. The
ECUs need to be diagnosed for checking on the overall
vehicle state.

The number of ECUs mounted on a vehicle has been gradu-
ally increasing as the number of functions for convenience
and safety of the vehicle increases. The ECUs are connected
to each other through communication networks of various
speeds according to the necessary communication environ-
ment.

According to a conventional ECU diagnosing method for a
vehicle, diagnostic equipment and ECUs are connected to
each other through on-board diagnostics (OBD) terminals of
the vehicle. A diagnosis process for one ECU uses a one-to-
one communication method between the diagnostic equip-
ment and the ECUs, and a sequential diagnosis algorithm for
diagnosing the next ECU is performed after the first ECU
diagnosis process is completed.

An example of the conventional ECU diagnosing method
for a vehicle will be described with reference to FIG. 1 here-
inafter.

As shown in FIG. 1, ECU diagnostic equipment diagnoses
four ECUs, including P-ECU(1), C-ECU(1), M-ECU(1), and
B-ECU(1) connected to different communication channels,
respectively. That is, the diagnostic equipment diagnoses the
ECUs through one-to-one connections between the diagnos-
tic equipment and the ECUs, and sequential diagnosis pro-
cesses.

In more detail, in order to diagnose the plurality of ECUs,
the diagnostic equipment completes diagnosis of P-ECU(1)
of channel 1 (CH-1) and diagnoses C-ECU(1) of channel 2
(CH-2), completes diagnosis of C-ECU(1) of channel 2 (CH-
2) and diagnoses M-ECU(1) of channel 3 (CH-3), and so on.
In this way, the diagnostic equipment performs a total of five
diagnosis processes.

Then, since the ECUs are connected through communica-
tion networks (for example, Ethernet: 100 Mbps, FlexRay:
2.5 Mbps to 10 Mbps, CAN: 100 Kbps to 1 Mbps, LIN: 10to
40 Kbps, K-Line: 10.4 Kbps) of various speeds, the diagnosis
process speeds of the diagnostic equipment are also influ-
enced by the speeds of the communication networks.

The ECUs of specific devices, such as a plurality of electric
components in the vehicle, which are connected through dif-

10

15

20

25

30

35

40

45

50

55

60

65

2

ferent networks and the diagnostic equipment, should be one-
to-one connected to each other and sequentially diagnose the
ECUs in order to check states of the specific devices. There-
fore, data transmission time is different from each other
according to the speeds of the networks connected to the
ECUs, and the state information of all the devices can be
identified through the information collected by the diagnostic
equipment after all the diagnosis processes are sequentially
performed.

Hereafter, the conventional ECU diagnosing method will
be described in detail.

A plurality of ECUs configured in a vehicle are connected
to each other through a communication gateway having net-
works of different speeds. Diagnosis processes between diag-
nostic equipment and the ECUs are performed through the
communication gateway, and diagnostic information of the
vehicle flows through a sequential path of diagnostic equip-
ment, a network, a gateway, a network, an ECU, a network,
the gateway, a network, and the diagnostic equipment.

For example, when P-ECU(1) is diagnosed as shown in
FIG. 1, diagnostic information of the vehicle flows through a
sequential path of the diagnostic equipment, a network
D-CAN, the gateway, a network P-CAN, P-ECU(1), the net-
work P-CAN;, the gateway, the network D-CAN, and the
diagnostic equipment.

In order to obtain one ECU information element, the diag-
nostic information should be transferred via a network, a
gateway, and a network each time. Thereby, the transfer time
of the generated diagnostic information data is increased in
proportion to the number of ECUs.

In order to diagnose one ECU, the diagnostic equipment
performs several transmissions and receptions of signals with
the corresponding ECU. If a data transmission time through a
network is Tn, the number of transmissions/receptions of the
signals for a diagnosis of the ECU is N, the number of ECUs
to be diagnosed is M, and the number of CAN communication
networks (that can be changed according to the number of
CAN communication networks) is 4, the data transmission
time Tt for diagnosing the ECUs is expressed as in Equation
1, and the data transmission time Tt is significantly increased
as the number of ECUs to be diagnosed is increased.

Tt=M*N*4*Tn Equation 1:

In Equation 1, a difference in transfer time Tn through a
network is generated according to the transfer time of the
network. When the data transmission time through an Ether-
net communication network is “le”, which has the fastest
communication speed, it may be assumed that the data trans-
mission time through a FlexRay communication network is
“10e”, which has the second fastest speed, and the data trans-
mission time through a CAN communication network is
“100e”, which has the slowest speed.

In general, the data transmission time is 100 Mbps for the
Ethernet, 10 Mbps for FlexRay, and 1 Mbps for CAN with
reference to the maximum bit rate, respectively.

Here, an example of obtaining data transmission time when
ECUs are diagnosed according to the related art will be
described below.

As shown in FIG. 1, in a state in which an ECU diagnostic
equipment for a vehicle and a gateway are connected to each
other through a D-CAN network, the gateway and ECU(1),
ECU(2), ECU(3), and ECU(4) are connected to each other
through CAN communications P-CAN, C-CAN, M-CAN,
and B-CAN, respectively. When the gateway and the ECU(5)
are connected to each other through a FlexRay communica
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tion network, a total diagnosis time Tt is obtained in Equation
2.

Tt=4%(200e+100e+100e+200e)+(200e+10e+100e+

200e)=2820e Equation 2:

It is assumed in Equation 2 that the number N of transmis-
sions and receptions of signals for diagnosis of ECUs and a
latency time through a gateway are omitted.

For example, when a diagnosis process for ECU(1) is per-
formed, diagnostic information of a vehicle flows through a
sequential path of diagnostic equipment, a network D-CAN,
the gateway, a network P-CAN, P-ECU(1), a network
P-CAN, the gateway, the network D-CAN, and the diagnostic
equipment.

Referring to FIGS. 1 and 2, a total data transmission/recep-
tion time of 600e includes a CAN communication data trans-
mission time 100e for which a signal is transmitted from the
diagnostic equipment to the gateway via the network D-CAN,
and a CAN communication data transmission time 100e for
which a signal is transmitted from the gateway to CH-1
(P-CAN) connected to ECU(1). A CAN communication data
transmission time 100e for which a signal is transmitted from
CH-1to ECU(1), and a CAN communication data reception
time 100e for which a signal is transmitted from ECU(1) to
CH-1 are consumed. The total data transmission/reception
time of 600e further includes a CAN communication data
transmission time 100e for which a signal is transmitted from
CH-1 to the gateway, and a CAN communication data recep-
tion time 100e for which a signal is transmitted from the
gateway to diagnostic equipment.

Then, since ECU(2), ECU(3), ECU(4), and ECU(1) are
connected to the diagnostic equipment and the CAN commu-
nication network, the total data transmission/reception time
of 600e is consumed.

ECU(5) is connected to a FlexRay communication net-
work through the gateway and channel 5 (CH-5). Therefore,
a data transmission time from CH-5 to ECU(5) of 10e and a
data reception time from ECU(5) to CH-5 of 10e are con-
sumed, and thus, the total data transmission/reception time of
420e is consumed.

In this way, when ECU(1) to ECU(5) to be diagnosed are
connected to each other through different communication
channels, the total time for which all information is trans-
ferred to the diagnostic equipment is 2820e.

Hereinafter, another example of obtaining a data transmis-
sion time when ECUs are diagnosed according to the related
art will be described.

When five ECUs, that are connected to one identical CAN
communication channel, are diagnosed to check states of the
ECUs, a time Tt for which the entire diagnosis is performed is
obtained as follows.

Tt=5*(200e+100e+100e+200e)=3000e Equation 3:

In Equation 3, the number of transmissions and receptions
for diagnosis of the ECUs is assumed to be 1, and a latency
time through the gateway is omitted.

Since the time for which one ECU is diagnosed is 600e
(200e+100e+100e+200e), the total time for which all infor-
mation of the ECUs to be diagnosed are transferred to the
diagnostic equipment is 3000e when the five ECUs are con-
nected to each other in series through the CAN communica-
tion channel is 3000e.

According to the ECU diagnosing method of the related
art, since the ECUs of specific devices connected to each
other through different communication networks should be
one-to-one connected to the diagnostic equipment to be
sequentially diagnosed, data transmission time will be differ-
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ent from each other according to the speeds of the networks
connected to the ECUs, and it will require long hours for
transmission/reception of diagnosis data.

SUMMARY

The present disclosure provides a multiple electronic con-
trolunit (ECU) diagnosing system for a vehicle which applies
a multiple ECU diagnosing algorithm of a one-to-n method
which is more efficient than a diagnosis algorithm of a one-
to-one method between diagnostic equipment and ECUs for
the vehicle connected through various communication net-
works, such as, K-Line, CAN, LIN, FlexRay, and MOST by
using a communication gateway to transfer messages and
signals between the ECUs, thus significantly shortening a
diagnosis time for the ECUs and acquiring a large amount of
diagnosis information at the same time, and a multiple ECU
diagnosing method for the same.

In accordance with an aspect of the present disclosure, a
multiple electronic control unit (ECU) diagnosing system for
a vehicle includes diagnostic equipment installed in the
vehicle in which multiple diagnostic information software
(MDIS) for the diagnostic equipment capable of handling
diagnostic instructions for a plurality of ECUs and transmit-
ting and receiving signals. A multiple diagnostic protocol
(MDP) which is an Ethernet communication protocol having
a data structure for multiple diagnoses between the diagnostic
equipment and a gateway of the vehicle, and a diagnostic
distribution system (DDS) for analyzing the multiple diag-
nostic protocol and performing diagnosis communications
with the ECUs connected to the gateway through a network
are provided in the multiple ECU diagnosing system.

In accordance with another aspect of the present disclo-
sure, a multiple ECU diagnosing method for a vehicle
includes inputting diagnosis request information for multiple
diagnoses of a plurality of ECUs through multiple diagnostic
information software (MDIS). The input diagnosis request
information is transmitted toward a gateway of the vehicle
connected from diagnostic equipment through an Ethernet
communication network in the form of'a multiple diagnostic
protocol (MDP). The multiple diagnostic protocol (MDP)
transmitted from the multiple diagnostic information soft-
ware (MDIS) through the Ethernet communication network
is transmitted to a diagnostic distribution system (DDS) of the
gateway of the vehicle. Information on an ECU to be diag-
nosed from the multiple diagnostic protocol is analyzed, and
diagnostic communications with the ECUs in the diagnostic
distribution system (DDS) are performed. A response mes-
sage on the diagnosis request information through a commu-
nication network to the diagnostic distribution system (DDS)
in the respective ECUs is transmitted. The response message
of the ECU collected by the diagnostic distribution system
(DDS) is recombined, and the response message to the soft-
ware (MDIS) of the diagnostic equipment through the Ether-
net communication network is transmitted. Then, the recom-
bination information of the multiple diagnostic protocol is
analyzed, and the multiple diagnosis results for the ECUs is
provided to a user.

The present disclosure can apply a multiple ECU diagnos-
ing algorithm of a one-to-n method which is more efficient
than a diagnosis algorithm of a one-to-one method between
diagnostic equipment and ECUs for a vehicle connected
through various communication networks, such as, K-Line,
CAN, LIN, FlexRay, and MOST by using a communication
gateway to transfer messages and signals between the ECUs,
thus significantly shortening a diagnosis time for the ECUs
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and acquiring a large amount of diagnosis information at the
same time, and a multiple ECU diagnosing method for a
vehicle.

A diagnosis speed can be significantly shortened even fora
plurality of ECUs connected to the same network of the same
speed as well as multiple different communication networks.

Further, the present disclosure can shorten an ECU diag-
nosing time for checking a vehicle and recognizes a state of
the vehicle to reduce an ECU checking time in a production
line of the vehicle in addition to a repair time of the vehicle,
thereby improving productivity.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present disclosure will
now be described in detail with reference to certain exem-
plary embodiments thereof illustrated the accompanying
drawings which are given hereinafter by way of illustration
only, and thus are not limitative of the present disclosure.

FIG. 1 is a diagram showing an electronic control unit
(ECU) diagnosing system according to the related art.

FIG. 2 is a linear algorithm showing an ECU diagnosing
method according to the related art.

FIG. 3 is a diagram showing a multiple ECU diagnosing
system for a vehicle according to the present disclosure.

FIG. 4 is a linear algorithm showing a multiple ECU diag-
nosing method for a vehicle according to the present disclo-
sure.

FIG. 5 is an illustration showing an example of configuring
data of a multiple diagnostic protocol (MDP) according to the
present disclosure.

FIG. 6 is an illustration showing a data format of a multiple
diagnostic protocol according to the present disclosure.

It should be understood that the appended drawings are not
necessarily to scale, presenting a somewhat simplified repre-
sentation of various features illustrative of the basic prin-
ciples of the disclosure. The specific design features of the
present disclosure as disclosed herein, including, for
example, specific dimensions, orientations, locations, and
shapes will be determined in part by the particular intended
application and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present disclosure throughout the sev-
eral figures of the drawing.

DETAILED DESCRIPTION

Hereinafter, exemplary embodiments of the present disclo-
sure will be described in detail with reference to the accom-
panying drawings.

According to the present disclosure, a plurality of elec-
tronic control units (ECUs) connected to a network of a
vehicle through a gateway can be diagnosed in a multiple
fashion by using high speed Ethernet communication net-
work of a high speed and an Ethernet protocol, so that diag-
nosis speeds of the ECUs can be significantly shortened.

Referring to FIG. 3, the multiple ECU diagnosing system
for a vehicle according to the present disclosure includes
diagnostic equipment (e.g. a computer) installed in the
vehicle in which multiple diagnostic information software
(MDIS), which is software for diagnostic equipment capable
of instructing diagnoses of a plurality of ECUs and transmit-
ting and receiving signals, and a multiple diagnostic protocol
(MDP) are provided, which corresponds to an Ethernet com-
munication protocol having a data structure for multiple diag-
noses between the diagnosis equipment and the gateway. A
diagnostic distribution system (DDS) analyzes the multiple
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6

diagnostic protocol (MDP) and performs a diagnostic com-
munication with the ECUs connected to the gateway through
a network.

The diagnostic equipment and the diagnostic distribution
system (DDS) of the gateway are connected to communicate
with each other through an Ethernet communication network.
The plurality of ECUs transmitting and receiving diagnostic
information to and from the diagnostic distribution system
are connected to each other by using different communication
networks or through one identical communication network.

The communication networks having different speeds may
include a CAN communication network, a FlexRay commu-
nication network, a LIN communication network, and a
K-Line communication network. One identical communica-
tion network is then selected from a CAN communication
network, a FlexRay communication network, a LIN commu-
nication network, and a K-Line communication network.

For reference, among the communication networks, the
Ethernet communication network has a transmission speed of
100 Mbps, the FlexRay communication network has a trans-
mission speed of 2.5 to 10 Mbps, the CAN communication
network has a transmission speed of 10 Kbps to 1 Mbps, the
LIN communication network has a transmission speed of 10
to 40 Kbps, and the K-Line communication network has a
transmission speed of 10.4 Kbps.

Hereinafter, a multiple ECU diagnosing method for a
vehicle according to the present disclosure will be described.

In order to perform a multiple diagnostic operation for a
plurality of ECUs installed in the vehicle, diagnosis request
data for the ECUs are input through multiple diagnostic infor-
mation software (MDIS) of diagnostic equipment.

Subsequently, the input diagnosis request data are trans-
mitted toward the gateway of the vehicle connected from the
diagnostic equipment through the Ethernet in the form of a
multiple diagnostic protocol (MDP).

Then, the multiple diagnostic information software
(MDIS) of the diagnostic equipment is transmitted through
the Ethernet communication by recombining the diagnosis
request information of a multiple diagnosis item selected by
the user with the multiple diagnostic protocol (MDP). The
multiple diagnostic protocol (MDP) includes information
including the type and number of the ECUs to be diagnosed,
and the communication network type connected to the ECUs.

Subsequently, the multiple diagnostic protocol (MDP)
transmitted from the software (MDIS) of the diagnostic
equipment through the Ethernet communication is transmit-
ted to the diagnostic distribution system of the gateway of the
vehicle.

The diagnostic distribution system (DDS) analyzes infor-
mation such as a list and type of the ECUs to be diagnosed,
and communication network type connected to the ECUs
from the received multiple diagnostic protocol to perform a
diagnostic communication with the ECUs. The ECUs trans-
mit a response message to the diagnostic distribution system
(DDS) through a communication network, so that the diag-
nostic distribution system (DDS) receives the response mes-
sage collected from the ECUs.

After the response message (diagnostic information) of the
ECUs collected from the ECUs by the diagnostic distribution
system (DDS) is recombined by the multiple diagnostic pro-
tocol (MDP), the message is transmitted to the software
(MDIS) of the diagnostic equipment through the Ethernet
communication line. Then, the software (MDIS) of the diag-
nostic equipment analyzes recombination information of the
multiple diagnostic protocol (MDP) to provide the multiple
diagnostic result for the ECUs to the user while displaying the
result on a monitor.
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Hereinafter, a multiple ECU diagnosing method for a
vehicle according to an embodiment of the present disclosure
will be described.

When diagnoses for checking states of five ECUs con-
nected through different channels, that is, different commu-
nication networks are performed, for example, when the diag-
nostic distribution system (DDS) is connected to ECU(1),
ECU(2), ECU(3), and ECU(4) through the CAN communi-
cations (P-CAN CH1, C-CAN CH2, M-CAN CH3, and
B-CAN CH4, respectively) and is connected to ECU(5)
through the FlexRay communication network CHS, a total
diagnosis time Tt is obtained in Equation 4 as follows.

Tt=2e+(100e+100e)+2e=204e Equation 4:

It can be seen that while the total diagnosis time (Tt)
according to the related art is 2820e, the total time (time for
which all information of the ECUs to be diagnosed is trans-
ferred to the diagnostic equipment) through the diagnosis
process by the diagnostic distribution system (DDS) accord-
ing to the present disclosure is 204e.

The reason why the diagnosis speed according to the
related art is much slower is that, in the related art, the net-
work use time is consumed whenever a diagnosis is per-
formed as the ECUs are diagnosed through the one-to-one
connection between the ECUs and the sequential diagnosis
process.

On the other hand, according to the diagnosis method of the
present disclosure, a data transmission speed at which mul-
tiple diagnostic instructions input from the software (MDIS)
of'the diagnostic equipment by the user are transferred to the
diagnostic distribution system (DDS) of the gateway through
one multiple diagnostic protocol (MDP) is 2e, and the diag-
nostic distribution system (DDS) can implement a diagnostic
instruction to the ECUs through the communication networks
and receives a response message (diagnostic information)
from the ECUs. The diagnosis time is thus shortened since a
data transmission speed at which the response message is
finally transferred to the software (MDIS) of the diagnostic
equipment through an Ethernet communication is 2e.

Although data transmission/reception times are different
according to the communication network type connecting the
diagnostic distribution system (DDS) of the gateway and the
ECUs, the data transmission speed between the diagnostic
distribution system (DDS) and the ECUs is 100e+100e when
they are connected through the CAN communication net-
work, and the data transmission speed between the diagnostic
distribution system (DDS) and the ECUs is 10e+10e when
they are connected through the FlexRay communication net-
work.

Thus, after the diagnosis information received from the
ECUs is recombined by the diagnostic distribution system in
the form of a multiple diagnostic protocol (MDP), it is then
transferred to the software (MDIS) of the diagnostic equip-
ment through the Ethernet communication.

Consequently, it can be seen that since the total time (Tt)
through the diagnosis process by the diagnostic distribution
system (DDS) of the present disclosure is 2e+(100e+100¢)+
2e=204e, the time for diagnosing the ECU can be signifi-
cantly shortened as compared with the related art.

According to the diagnosis method of the present disclo-
sure, the diagnosis time can be shortened even when the
ECUs to be diagnosed are connected to the same communi-
cation network instead of different communication networks.

For example, when five ECUs connected to one network
(P-CAN) is to be diagnosed, the time (Tt) according to the
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present disclosure is obtained as in Equation 5 while the total
time (Tt) for a diagnosis is 3000e.

Tt=2e+5*(100e+100e)+2e=1004e Equation 5:

In more detail, a data transmission speed at which a mul-
tiple diagnostic instruction input from the software (MDIS)
of the diagnosis equipment by the user to the diagnostic
distribution system (DDS) of the gateway through the Ether-
net communication after the multiple diagnostic instruction is
determined by one multiple diagnostic protocol is 2e, and a
data transmission speed at which a response message is
finally transferred to the software (MDIS) of the diagnostic
equipment through the Ethernet communication after the
diagnostic instruction is implemented to the ECUs through
one communication network. A response message (diagnosis
information) is received from the ECU at the same time, and
thus, the diagnostic distribution system (DDS) can shorten
the ECU diagnosis time as compared with the related art.

In the case in which the one communication network is a
CAN communication network, a response time of the five
ECUs connected to the network is 5*(100e+100e)=1000e
when the diagnostic instruction is transmitted to and received
from the ECUs by the diagnostic distribution system.

Referring to FIG. 5, the multiple diagnostic information
input from the software (MDIS) of the diagnosis equipment
by the user includes multiple diagnosis protocol (MDP) data.
This information is stored in a payload of a transmission
control protocol (TCP) packet encapsulated into an internet
protocol (IP) packet and an Ethernet frame by using 13,400
ports, and transmitted to the diagnostic distributions system
which is a destination. Then, IP addresses of the software
(MDIS) of the diagnostic equipment and the diagnostic dis-
tribution system are either automatically or manually given a
local network and generally uses a private IP of a C-class (ex.
192.168.x.x).

The Ethernet frame transmitted to the diagnostic distribu-
tion system (DDS) through the Ethernet network is decapsu-
lated by the software (MDIS) of the diagnosis equipment, and
the multiple diagnostic protocol (MDP) data are received by
the diagnostic distribution system (DDS) through the TCP/IP
packet.

Subsequently, the received multiple diagnostic protocol
(MDP) data are separated into diagnostic instruction mes-
sages to be transmitted to the communication network con-
nected to the ECU by the diagnostic distribution system
(DDS), and the diagnostic instruction is transmitted to the
ECU of the corresponding network.

After the diagnosis messages (diagnostic information)
received from the ECUs of the networks are recombined into
a multiple diagnostic protocol by the diagnostic distribution
system (DDS), they are transmitted to the software (MDIS) of
the diagnostic equipment through the Ethernet communica-
tion network.

Referring to FIG. 6, the multiple diagnostic protocol
(MDP) data include headers and data for respective sections.
The header area includes data lengths, diagnostic numbers,
diagnostic IDs, sub data lengths, and the data area is an area
for listing diagnostic data.

As described above, according to the ECU diagnosing
system and method for a vehicle, when ECUs connected to
vehicular networks of different speeds through a gateway is
diagnosed in a multiple fashion, diagnosis speed can be sig-
nificantly shortened as a protocol through the Ethernet of a
high speed is applied. Further, diagnosis speed can be signifi-
cantly shortened for a plurality of ECUs connected to the
same network of the same speed as well as multiple different
communication networks.
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What is claimed is:

1. A multiple electronic control unit (ECU) diagnosing
system for a vehicle, comprising:

diagnostic equipment installed in the vehicle and having

multiple diagnostic information software (MDIS) to
provide diagnostic instructions for a plurality of ECUs
and to transmit and receive signals;

amultiple diagnostic protocol (MDP) which is an Ethernet

communication protocol having a data structure for mul-
tiple diagnoses between the diagnostic equipment and a
gateway of the vehicle; and
a diagnostic distribution system (DDS) for analyzing the
MDP and performing diagnosis communications with
the ECUs connected to the gateway through a network,

wherein the diagnostic equipment and the DDS of the
gateway are connected to each other through an Ethernet
communication network, and

wherein the plurality of ECUs, which transmit and receive

diagnostic information to and from the DDS, are con-
nected to each other through different communication
networks or through one identical communication net-
work.

2. The multiple ECU diagnosing system of claim 1, further
comprising: communication networks of different speeds
including a CAN communication network, a FlexRay com-
munication network, a LIN communication network, and a
K-Line communication network, and

wherein the one identical communication network is

selected from the CAN communication network, the
FlexRay communication network, the LIN communica-
tion network, and the K-Line communication network.
3. A multiple electronic control unit (ECU) diagnosing
method for a vehicle, comprising:
inputting diagnosis request information for multiple diag-
noses of a plurality of ECUs through MDIS;

transmitting the input diagnosis request information
toward a gateway of the vehicle connected from diag-
nostic equipment through an Ethernet communication
network in the form of an MDP;

transmitting the MDP transmitted from the MDIS through

the Ethernet communication network to a DDS of the
gateway of the vehicle;
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analyzing information on an ECU to be diagnosed from the
MDP and performing diagnostic communications with
the ECUs in the DDS;
transmitting a response message on the diagnosis request
information through a communication network to the
DDS in the respective ECUs;

recombining the response message of the ECU collected
by the DDS and transmitting the response message to the
MDIS of the diagnostic equipment through the Ethernet
communication network; and

analyzing the recombination information of the MDP and

providing multiple diagnosis results for the ECUs to a
uset,

wherein when the multiple diagnoses for the plurality of

ECUs is performed, the diagnostic equipment and the
DDS of the gateway is connected to the Ethernet com-
munication network and the DDS, and

wherein the plurality of ECUs transmit and receive diag-

nostic information through different communication
networks or through one identical communication net-
work.

4. The multiple ECU diagnosing method of claim 3,
wherein the MDIS of the diagnostic equipment recombines
the diagnosis request information selected by the user and
transmits the diagnosis request information to the gateway
through the Ethernet communication network.

5. The multiple ECU diagnosing method of claim 3,
wherein the MDP comprises types and number of ECUs to be
diagnosed and the communication network type connected to
the ECUs.

6. The multiple ECU diagnosing method of claim 3,
wherein the different communication networks of different
speeds include a CAN communication network, a FlexRay
communication network, a LIN communication network, and
a K-Line communication network, and

wherein one identical communication network is selected

from the CAN communication network, the FlexRay
communication network, the LIN communication net-
work, and the K-Line communication network.
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